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CONCRETE—THE 





ZONOLITE 
IS AN EXTREMELY LIGHTWEIGHT 
MINERAL INSULATION 


ZONOLITE is produced by rapidly heating a natural 
mica called vermiculite. It is sometimes referred to as 
“expanded mica’’. Its cellular structure contains mil- 
lions of tiny air cells which account for most but not all 
of its remarkable insulating efficiency. The intense heat 
of the manufacturing process changes the ore from a 
dark brown to a glittering golden color. The individual 
laminations of the ZONOLITE reflect radiant heat as a 
mirror reflects light. Because of these dual insulating 
qualities ZONOLITE is recognized as having outstand- 
ing insulating value from sub-zero to over 2000° F. 
ZONOLITE aggregate as used in insulating concrete 
weighs from six to eight pounds per cubic foot. It is sold 
in paper bags containing approximately four cubic feet. 
ZONOLITE INSULATING CONCRETE is made 
by mixing a special grade of ZONOLITE, known as 
ZONOLITE Stabilized Concrete Aggregate, with Port- 
land cement and water in the same manner that ordi- 
nary concrete is mixed. At the time of manufacture, the 





Zonolite expanded granule on left and ore flake on right. 


Pernnanent ROOF INSULATION 





Zonolite Stabilized Concrete Aggregate. 


ZONOLITE receives a chemical treatment that greatly 
improves the insulating qualities, lightness, workability 
and strength of the concrete and at the same time im- 
parts a considerable degree of water repellency. 


The chart at the bottom of page 6 shows the physical 
properties of various mixes of ZONOLITE Insulating 
Concrete. 


APPLICATIONS 


ZONOLITE Insulating Concrete, because of its light- 
ness, insulating value and permanence, has many uses 
where these qualities are required. It is the ideal mate- 
rial for ROOF INSULATION over structural roof 
decks of other materials such as concrete, wood, tile, 
steel, etc. For INSULATING STRUCTURAL ROOF 
DECKS, reinforcing steel in the form of bars or welded 
mesh is used in conjunction with ZONOLITE Insu- 
lating Concrete of the proper mix to provide in one unit 
both the structural deck and the insulation. ZONO- 
LITE INSULATING CONCRETE FLOORS can be 
placed directly on the ground with the assurance that 
they will be warm and dry. Such floors are particularly 
adaptable for use under radiant heating coils or ducts— 
insuring the maximum degree of heat flow upward where 
it is desired and minimizing heat losses into the ground. 
ZONOLITE CONCRETE WALLS can be made by 
pouring monolithically or by laying up precast blocks to 
provide fireproof, permanent, well-insulated walls. Spe- 
cial mixes of ZONOLITE concrete can be used as a 
nailing base. Write for information on these and other 
applications 























CONCRETE—-THE Pewuanent ROOF INSULATION 


ZONOLITE ROOF INSULATION 


ZONOLITE Insulating Concrete is receiving an increasingly greater acceptance for roof 
insulation. The outstanding features as shown below are just a few of the many reasons 
why ZONOLITE Insulating Concrete roofs are becoming a symbol of fine construction. 


PERMANENT. ZONOLITE Insulating Concrete con- 
sists entirely of mineral or inorganic materials, hence its 
life is not affected by the destructive agents that might 
otherwise prove harmful. ZONOLITE Insulating Con- 
crete does not need to be replaced during the life of the 
building. 


INCOMBUSTIBLE. The ingredients of ZONOLITE In- 
sulating Concrete, both the ZONOLITE aggregate and 
the Portland Cement, are formed by high temperature 
processes. Tests by Underwriters’ Laboratory on con- 
structions incorporating ZONOLITE Insulating Con- 
crete are given a 4-hour fire rating. In addition to being 
itself incombustible, this material effectively protects 
against the passage of heat and flame in case of fire. 


ROT PROOF. Moisture, the principal cause of destruc- 
tion, has no effect whatsoever in the life of ZONOLITE 
Insulating Concrete. If, for any reason, it should be- 
come wet, it will dry out without warping or buckling; 
retaining its original high insulating efficiency. ZONO- 
LITE Insulating Concrete provides no food or nesting 
material for vermin nor can they gnaw their way 
through it. 


LIGHTWEIGHT. ZONOLITE Insulating Concrete 
weighs 1/7 as much as ordinary concrete, or less than 2 
pounds per square foot. 


ECONOMICAL. The jist cost, which is comparable to 
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Woolworth Store, Louisville, Ky. 





United Benefit Life Insurance Bldg., Omaha, Neb. 


other insulating materials, is the Jast cost because 
ZONOLITE Insulating Concrete is PERMANENT. 


MONOLITHIC. A continuous sheet of insulation over 
roof without joints to give trouble and failure 


TIME TESTED. Over 250 million board feet of ZONO- 
LITE Insulating Concrete are giving satisfactory serv- 
ice throughout the world. 
e e e 

ZONOLITE Insulating Concrete has a high insulating 
value, one inch having a rate of heat transfer equal to 
twenty inches of ordinary concrete. See page 6 for heat 
transmission (U) values for various thicknesses of 
ZONOLITE Insulating Concrete. 


ZONOLITE Insulating Concrete has sufficient 
strength to withstand normal traffic on roofs, combined 
with flexibility and resiliency to resist cracking due to 
temperature changes. As the result of chemical treat- 
ment of the aggregate at the time of manufacturing, the 
ZONOLITE Insulating Concrete has a high degree of 
water resistance. Water will not rise or travel through 
the concrete due to capillarity. This is important since 
the effect of a break in the roofing is confined entirely to 
the area of the break. 

CANTS, CRICKETS, and SADDLES may be 
poured MONOLITHICALLY with the roof insulation. 
By varying the thickness of the ZONOLITE concrete, 
proper slopes for roof drainage can readily be obtained. 
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OVER CORRUGATED 
IRON OR ASBESTOS 


OVER STEEL ROOF 


DNOLITE STRUCTURAL ROOF DECKS 
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*1-8 mix, K= 
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CURVE SHOWING "Kk" VALUES FOR VARIOUS DENSITIES OF ZONOLITE INSULATING CONCRETES 


00 TEST RESULTS BY J.C. PEEBLES 4 
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DENSITY OF ZONOLITE INSULATING 
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CONCRETE IN LBS. PER CUBIC FOOT 


HEAT TRANSMISSION (U) THROUGH VARIOUS THICKNESSES OF ZONOLITE INSULATING CONCRETE* 


Zonolite 


Cu. Ft. 
Aggregate 
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0.60, film conductivities, fo = 6.00; fi=1.65 plus roofing with C =1.33. 








PROPERTIES OF VARIOUS MIXES (by volume) OF ZONOLITE INSULATING CONCRETE 











Strength in pounds 
Mix by volume per square inch Thermal 
Density Conductivity 
in Ibs ("K") in B.t.u. 
Cu. fi. per cubic Indentation per inch thick- 
Bags Zonolite foot Compressive strength 1” ness, per sq. fi. 
poriland Stabilized Gallons strength disc on per hour, per 
cement concrete water 6” x 12” 3” x 12” x12” degree F. 
aggregate cylinders slab 
1 3 102 38 380 662 1.07 
] *4 3 30 240 357 0.79 
1 5 16% 27 150 344 0.69 
1 6 19% 24 115 166 0.65 
1 7 22% 23 95 165 0.62 
1 +8 26 22 70 121 0.60 
1 9 29% 21 50 102 0.59 
1 10 32% 20 45 75 0.57 
1 11 35% 19 32 64 0.56 
1 12 39 18 25 58 0.55 
1 14 45 16 wae 0.48 
1 16 52 16 11 28 0.46 











Materials required for one cu. yd. of placed 
Zonolite water repellent concrete 


Cu. fi. 
Bogs Zonolite 
portland Stabilized Gallons 
cement concrete water 
aggregaie 
be 27 95 
6.75 27 88 
5.4 27 88 
4.5 27 88 
3.9 27 88 
3.4 27 88 
3.0 27 88 
2.7 27 88 
2.5 27 88 
2.3 vrs 88 
1:9 27 88 
17 27 88 





*This mix ordinarily used for structural roof decks. 


{This mix ordinarily used for insulating roof fill. 
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CONCRETE—THE exmaueut ROOF INSULATION 


SPECIFICATIONS FOR ZONOLITE 
CONCRETE ROOF INSULATION 


DESCRIPTION 


The construction shall consist of a structural roof over which 
is placed a monolithic slab of ZONOLITE concrete for the 
purpose of insulation and /or drainage and a final waterproof 
membrane of built-up roofing. The thickness and slope of the 
ZONOLITE concrete shall be as indicated on the plans. 


BASE PREPARATION 


The structural roof deck shall be designed to carry the full 
superimposed load. The surface of the structural deck shall be 
clean and free from loose material that would in any way in- 
terfere with the placing or serviceability of the ZONOLITE 
concrete. Structural bases having excessive absorption shall 
be thoroughly wet down before applying the ZONOLITE 


concrete. 
MATERIALS 


The ZONOLITE concrete shall consist only of stabilized 
ZONOLITE concrete aggregate, Portland cement, and water; 
thoroughly and uniformly mixed. . 

The ZONOLITE shall be in expanded form weighing not 
less than 5 pounds per cubic foot, and not more than 10 
pounds per cubic foot. It shall be so graded that at least 95% 
will pass a No. 3 sieve, and its 100-mesh fines content shall 
not exceed the ASTM standard specifications for concrete 
aggregate (C33-44). The aggregate received on the job shall 
have been chemically treated by the ZONOLITE producer in 
such a manner as to prevent segregation, insure uniformity 
and reduce capillarity of the concrete, and only material so 
treated shall be acceptable. 

Portland cement shall conform to ASTM standard specifi- 
cations C150-44. 

Water shall be of potable quality. 


CONSTRUCTION 


Proportioning: The proportions of the above ingredients 
shall be 8 cu. ft. of stabilized ZONOLITE concrete aggregate 
to 1 cu. ft. of cement, unless otherwise specified. The mix 
shall be maintained uniform throughout the job. Sufficient 
water shall be used to produce a slump of not less than 6 
inches, and not more than 9 inches. 


Mixing: Mixing shall be accomplished in a mechanical 
mixer of a design proven suitable for mixing ZONOLITE con- 
crete (plaster type with positive paddle agitation preferred). 
The period of mixing shall be limited to the minimum time 
which will accomplish complete uniformity and a flowable 
mixture, and this time of mixing shall be closely adhered to 
throughout the job. 


Placing & Finishing: The ZONOLITE concrete shall be 
transported and placed immediately after mixing is com- 
pleted, and the period between completion of the mixing and 
placing shall be of such short duration that the mixture does 
not appreciably change in slump or consistency. Under no 
circumstances shall the use of mixtures which have been de- 
layed in placing until the consistency has changed be allowed 
either with or without re-working. 

The ZONOLITE concrete shall be taid to the thickness and 
slopes conforming to the plans, and shall be finished to the 
smoothness desired as soon as the consistency is suitable. 
Rewetting and trowelling of the surface after the surface has 
set too hard for proper working shall not be allowed. 


. . Curing & Protection: The surface of the freshly finished 
ZONOLITE concrete shall be prevented from drying out for 
not less than three (3) days, or sufficiently long to allow the 
concrete to develop the desired strength. The curing shall 
start immediately following the initial set of the concrete if 
water-curing is used, and immediately following finishing if a 
spray-applied curing compound is used. In any case, the cur- 
ing method used shall result in a firmly bound surface of 
satisfactory hardness, free from any friableorloosesurfacelayer. 

The ZONOLITE concrete shall be protected from freezing 
during and after placing, or until such time as no harm results. 

The ZONOLITE concrete shall be allowed to dry following 
curing until no frothing or bubbling appears upon application 
of the hot mopped bonding coat. 


APPLICATION OF BUILT-UP ROOFING 


The built-up roof of asphalt or tar-impregnated and coated 
felt shall be laid according to manufacturer’s direction. 

The surface of the ZONOLITE concrete shall be protected, 
during placing of the roofing, from traffic or any other condi- 
tion which could seriously mar or loosen the surface or pre- 
vent a satisfactory bond with the roofing. 


GENERAL RECOMMENDATIONS 


STRUCTURAL ROOF DECKS: ZONOLITE concrete roof in- 
sulation may be placed over any type structural roof deck 
capable of supporting loads. It is recommended, however, 
when placed over materials subject to excessive expansion 
and contraction, that a slip-sheet of treated paper be used 


to prevent bond of the insulation to the deck. Also, when 
placed over decks capable of excessive flexural movement, 
the use of a light wire reinforcing mesh within the insu- 


lating concrete is desirable to uniformly distribute stresses 
which occur during movement. 


VAPOR BARRIERS: Due to the indestructible nature of 
ZONOLITE concrete, and the undesirability of having 
vapor barriers on both sides of any insulation, we do not 
recommend the use of vapor barriers under ZONOLITE 
concrete insulation roof decks. If extreme conditions of 
humidity exist within the building during prolonged periods 
of cold weather, condensation of water in the insulation is 
unavoidable. Under these conditions, it is recommended 
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that the design thickness of ZONOLITE concrete be in- 
creased by % inch to 1 inch, depending upon the severity 
of the service conditions. This additional thickness will 
absorb the precipitated moisture without reducing the 
over-all insulating efficiency of the ZONOLITE concrete 
below design requirements. 


RECOMMENDED MIXTURES AND THICKNESSES: Recom- 
mended proportions for roof insulation purposes are :—8 cu. 
ft. of ZONOLITE to 1 cu. ft. cement. This mixture has a 
K factor of .60. Resulting concrete has a compressive 
resistance of approximately 70 p.s.i., and an indentation 
resistance under a 1-inch diameter disc of 121 lbs., which is 
adequate to prevent damage gases lacing of the roofing 
material. Not less than 2 inches o ZONO ITE concrete 
should be used under any conditions. 

NoTE: If any questions arise not covered above or in the 
attached specifications, an inquiry addressed to the manu- 
facturer will be given prompt attention. 
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Ford Aircraft Engine Plant Medical Dormitory, University of Michigan. 
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Zonolite Insulating Concrete roof of large construction. Zonolite Insulating Concrete applied to various types of roofs. 











Pouring and screeding Zonolite over concrete roof. Built-up roof over Zonolite. Insulating Concrete. 
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